Augmentation of respiratory mast cell secretion of histamine caused by vagus nerve stimulation during antigen challenge.
We studied the effect of vagus nerve stimulation on the mast cell secretion of histamine after intraarterial (i.a.) administration of Ascaris suum antigen (AA) into the bronchial circulation of 10 randomly selected, natively allergic dogs in vivo. Respiratory mast cell response was measured as the arteriovenous difference (AVd) in histamine concentration across the bronchus. Plasma histamine concentration was determined simultaneously from right atrium, right ventricle, and femoral artery 60 and 15 sec before and 15, 30, 45, 60, 75, and 90 sec after i.a. injection of sham (Kreb-Henseleit) diluent, 1:100, and 1:30 concentrations of AA. The mean AVd in plasma histamine for five parasympathetically blocked animals (neural blockade with hexamethonium and beta-adrenergic blockade with propranolol) was 1.28 +/- 0.61 ng/ml (sham), 5.16 +/- 19.7 ng/ml (1:100 AA), and 36.6 +/- 11.1 ng/ml (1:30 AA). Substantial augmentation was obtained when AA was administered during parasympathetic stimulation in five other animals (beta-adrenergic blockade, no neural blockade), which was caused by continuous bilateral electrical stimulation of the vagus nerves. A mean AVd in plasma histamine of 110 +/- 27.6 ng/ml was obtained after 1:100 AA (p less than 0.001 vs parasympathetic blockade) and 166 +/- 32.4 ng/ml for 1:30 AA (p less than 0.001 vs parasympathetic blockade). Parasympathetic stimulation alone did not cause secretion of histamine. In contrast to the AVd response, parasympathetic stimulation did not augment nonrespiratory mast cell secretion after AA challenge. We conclude that vagus nerve stimulation augments secretion of histamine from respiratory mast cells during antigen challenge. We demonstrate that parasympathetic stimulation may potentiate the response to antigen challenge in central airways through augmented mast cell secretion of mediator.